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e FMplfAZEGT - R L. BICEEFIFMFEZALTHRE FMpRAO —FERGZERL
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JoA—THEL, —FHRURTF FETHEICEIYRADEEEHBATEDLEERTLTLNS,
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[0001]

[0002]

[0003]

[0004]

[0005]

AN I =

PR OIE 2RI 5 51k
Bt oy iy

AFEPNT, PUEDIEMEZHITRIE 5 T IEICBE T2,

ik coZEMER L FUEMHEL D RN ENGEIEMLELU TR ST
B, FDHTY, ZEMRY OMRFEICRE T DF VBRI, BRI G
ERICAECSEDIEN A RER T I = AMIKRIEEIRLE L THATHIEE b
TS, DY RAWRTF LRI T 57 2 = ANUAGER TR 1B ), b
RRTF BRI T 57 I = ARFURRCDATIZ N T2 7 I = AN (RFFT SCHR
1BLV2BH)RE.| BEICR 00D 7T =AM BRI ESITWD,

INBDTIA=AMNUKIL, TNENEET v ETTI =AM RESNT
IZWD25 ZDIEMIL, RERDV T REHET IR, TSR WLDTHS, #lz
X, VA IIAZHFERT 7V —ICB T DI RREF U F RIS 5 7 T =Xk
PR CiE, T =AMNEHE R T ITE, FTTPOSZ AR 2ERLEE, £DT
T I INVEARTET BT Dl Y72 iR L R DT LN TH D, LA, Filky 1
L2 THY . RBEED 2EITITFBRWEE ZONDAA, 77 T &3 150kDE
FE N T-THY, ED HBERDRNWEEZLNDBIEND, AL ERE
ST FINMERBITE LT R A O DT e LW D B R IEEEAR R DT e T
ERVETFRRENS,
REFFSCHR L : E BRABRH502/33072 5
T SCHR2 - E BR A BRE502/33073 %
FERFFFSCHRL : Elliott S5, J.Biol.Chem., 19964, Vol.271(40), p.24691-24697
FEHH DB 7=
FEEADRIR L IO & BFRE

ARHZZ OIS RIUICE S TEHINIZLOTHY, O B IR HROTEMEE 1Y
ST HIEERIT2ZLIZH D, FHLIT. 20 Lo BB EFEME, 208 |k
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[0006]

[0007]

[0008]

ORGP RIS ) — TR L, — AREHRI T FREFT DI LI IVFURDOENE
XL HIET R T 52T ST 5,
ARRHZ R DT D DFBR

155 TPk, BARRIZIIDiabodyCsc(Fv)2 T, 45 T RiTKI60kDE Y43 LT &
R0, E5|THEE o B HEL B EWEHEESNA Z L2 E D, LOZRMIZ,
HOIVA U RERRREIL, ZBERE2BMMETDIEEFREEE 2 0, =V G
RTIERTELIIIIRDEEZ LIS,

AFWEGIL, FieMplFUAL S - R L . |ICHE T TP FIEE AvChie
MMplHTIAEVB22BD — A GHPL A ZEERIL 72, FEIZ, HTERMDIFLIRsc(FV)23 B~ &
—EAEHL ., CHO-DG44fild T—AEFUIR D —W HEIE IR ATV, Fi EIFL0Hie
FMpl—AEHFUE THLHVB22B sc(FV2EHF L7, 2B, X EL T, ik MplHifk
Diabody R BRI ¥ —ZMEEL . COSTHREZ VW TE D2 RiFLVVB22B
Diabody ZHf% L7z, ZNZNDOHEDOTPORE T = ANEMEZ L 72225, — A&
PR BT A= ANEMHEDS SV EB R Iz, ZDOTEiX, 208 EOEGA]
ZEREIRE , 20k E ORI EEIRAE YL I —THREEL, —AEHRILATFFRETHZ
LI EVHURDTEHE AR TELZEERL TG,

DEVARFER L., FUAEDOEHEL RS S FEICEL, KV EARBIZIL.

(1) 2 2oLl LoOEGHFRIZEHERE, 2 0L, LORGFAIEFEIRE Y I —TREAL, —
ARV AR FRICTHZEICEY . PR OITE A BRSE5 H 1k,

(2] PO ESGFTEFERLBEH AT ERIREZ B TE —DORY T FRE, HilkDE
SH AT TR LIRSS P FHIRE B e B T DORY R FREY L I — TS T AL
0., FiEOTEMEL RS ELIT A,

(3) HiEZsc(FV)2ITTHZ LTI, HFURDOIEMEE TR 551k,

(4) IEPER T T =ANEMETHS (1] — [(BIDWT DN FEH D 7 vk,

(58) VoA —B_TFRI I —THHIEEFHET S, (1) [4) OV TFhhicid
DI,

(6) _FFRII—DREENPS—IOTI/RTHLHZEEREE TS, (B)ICiidEkD
JTk,
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[0009]

(7) _XFFRII—DOREEP12-18T IR THHZEEFHE LT 5, (6)ITitak oD
ik,

(8] _XIFFRVH—DORIVISTIV/ B CTHHIEERUE TS, (TITiEHK DL
(9) (1)—(B)DOWFNMIZFEREDIFIEIZED | IEHEA IR 7P,

(10) DUFoOIREGTe, (9L OTUEDRLE 71k,

(@) 2 2UL FoFiREE rl 2868k, 20U, EOBUIASIRGE P A FEIk . ] O R 25 4H
WEAFE ST DT F RV W —&a— T EDNAZERT 5 T,

(b) FEDNAZETe & —EAERI3 5T,

(c) B~ &—%MHEEMICEA TS TR,

(d) #EwEEMaLEET2ITR

(11) DNAZS, 2-DDEH IR, 2-ODRGH P B fH, 30D T FRI T —
Za—RLTWHZEE LD, (10 IR BE A,

(12) DNAZ, ES{FEHER, <7 F KU — BT EMHER, X7 F R T—
« BRI, T F R — BEHFEFEIBRDIE T2 —RL TV DI LRk s
T3, (1) IcFE#EoBLEF k. ICBT5,

[ e oD fif BA 72750 BH

[ 115reMplHLR (HEHEB L L) O 7 L/ BEER S % /R 3 X Th D, KT IR
VB140 (HEH) O7 2/ BRECHIZBLFIE 7 : 19, VB46B (HEH) o7/ BRELS 2 Bl 5| H
75120, VB22B (H8H) &7 I /BRI AL 5 : 21, VB16 (HE) D7 I/ EHEd Y%
AL 751 22, TA136 (HEH) D7 I /BRRCAIERLAFE 75 : 231279, £7/2VB140 (L
89 O T ERECE) ZBLFE 5 24, VB45B (LEH) o7 2 RECH| 2 ALF)H 5 : 25,
VB22B (L#H) O 7 I /IR ZBL %5 : 26, VB16 (LEH) O 7 I /IRRCH 2Rl 513% 5
:27. TA136 (L&) O7 I/ BRRLY | & BN 75 : 281277,

[2] — AP sc(Fv) 2D ERLEFR 2R T [ TH D,

[X31BaF3—human Mpl#& AV /=VB22BHURD 7T = ANEHE i O a2 R T 7T
7 ThHbH,

[[%/41BaF3-monkey Mpl% JV 7= VB22BHiAD 7 = = ANEHEEAl OFE B~ 3205
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[0010]

[0011]

[0012]

7 ThbH,

[E45]BaF3—human Mpl% AV \=VB16HiAD 7 I = ANEMHFHHi DO R AR~ T 2757
THD,

[X6]1BaF3-human Mpl% AV /=VB140HLRD 7T = ANEMFM O B2~
7 ThD,

[[X]71BaF3—-human Mpl% AV =VB46BHIARD 7T = ANEHFHf OfE B a2 k475
7 Thb,

[XI8]1BaF3-human Mpl% IV N2 TAL36HLAAD 7 = ANEM R OfE Rarrmd 75
T THD,

F % i 3B 728 DO e B OFHE

AFERIT, 2L LB FIEGEEE, 20 LOWB{RI ALY — TR &
L. —ARERYVRTFRICTHELIZED, GUROTEM RS E 5 H LRI,

AR ORI WEVES RSN DHURIT A 72 DR TH L w7 AHUA,
ek, Ty, Uik, S8 HiRE | ED ISR EM R ROTiETHE
VW, BT, FIZIR, FATHUR, EMEFURRE D7 I BRALS % [EHAL 7o ZEHIA T
HIWL, X, FL TEfE oS EiiMERiY . FURWIN | BESHBETTERE v
DIRDFURTHELY,

N AREHOFURIZ L > TIEMHSH RSN TUIRIT. 2RFUETH IV,
Diabody72& DAXSy FEHATH LV,

AP D—AGIRY T FRELTUL, B2, Filko B 2R EIR LIRS 7 28
FIREFLE — ORI XTFRE, ko EHHFIZ FERCRH v HIRE S e F —
DRYRFFREV A —THREG LTI — RERY T FREZEIST HIETED,

HUARDOEGH 7] FHIR CE G Al B I E Z 0 — ORI T F R FUROEH ]
AR R R A IR AE 5 TR ORIV TR, F—DORILTFRTHIWL
VBRDRIRFFRTHIR, F—ORIVANTFREFE ORI RIS F RN R D
By A= XII -7 a3 T o5 Th L B HiE o h—
7RIS D TRERE BAEBUA (bispecific antibody) TH-ThHIUY,

Hiiks D EHE P 2R T SRS FI AR A B AR T F R o BARRY 218 LT,
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[0013]

[0014]

BIZIE, scPv (> T NF o ALEY) 2T HI L3 TED, Lo T, FUROEHFIE
FEIR IR G TS IR A5 T S — DAY LT FRE | Filko EEH 2SIk LR g AT 4R
FHIREEZ T ORIV TSFREY L I—TCTREG LTI — AREHRIR T FRELTUL,
sc(Fv)232 T b b, sc(Fv)2iE, 200 B P A FHIR i V20 DR gH v 2 aH Ik %Y
L TREA L T AR AT F R LZHA TS (Hudson et al, J Immunol.
Methods 1999;231:177-189),

sc(Fv)20D%A | #E A SN 52D D E G Al 2286 (VH) &2-> D r] 256538k (VL)
DNEFFIIFFICRESIVT . EDIORIESF T _HIV TV TH RV, FlZi. BUF
DII7PLEEF T HIELN TED,

[VHIV> s —[VL]Y>H—[VH]U A —[VL]
[VL]V> 4 —[VH]Y>#—[VH]U> % —[VL]

[VH] V> h— [VL] V> h— [VL] Vb — [VH]

[VH] V> — [VH] V> — [VL] Yo — [VL]
[VL1V> A —[VLIV> A —[VH]Y > B —[VH]
[VL1V> A —[VH]V>%—[VL]V > F—[VH]

AREPNTBTIE, FELLE, [VH]V B —[VL]Y > B —[VH]U> 5 —[VL]D
BLiE A 3 2Dsc(Fv)2THD,

O AT AR U TIRG FI AR O T ERRLAIT . B, R AR O X%
FASNTNTHER, SHIT, BT AER OIS FTEERE SO SETB AT,
PRSI TEE T 3 5RY, — 2 RBIETHIW L, hORY_FFREANL
Thdv, X, AIEFEBIIF AL MEEN T Th vy,

TIBRDER, KO, ATNBE T/ OIHRAR, eMb., FAF LR EDT I/ BRELS
DYWEL, AFEHDOFIECLOEREL IR IIT > ThIW L., X, 7 /AL
FNOWEEAT > T2 BRICARI O FIRIZLOTEEE RS E Th RV,

FAZHRIX, B2 SR OB AL A o TERISWDHIETHY, 2
X, O RAPURO B RO FEE MR O B BRSO E H I DD
PR/ ETHD, IFATFHURDIERUIAI O FIEEZRAVWTITHIZ N TE, HlZIE, $t
HViHEZ T — R 5DNAZEMUECTHZ = — R ODNALER L . TR HA
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[0015]

[0016]

[0017]

[0018]

77— FIAA TR FITEALEASELLIZIVHELNS,

EMEBLRIL, P& K (reshaped) BEMILAREB BRI FL, 2k, BRESOIELEN
Bl Z 4 E~ 7 AHUR O AR P U E 8k (CDR; complementarity determining region) %
e ORI E IR~ L 20 D THY, 0 — XA S TR % ik
HETHIVTND (RRMNKFFT IR B B 77 EP 125023 52y, WO 96/02576 75U
ZH),

BAARMIZIE, =T AFEROCDREEMAKRD 7 L — LD — 7§38 (framework region;
FR) L8 #E 3D LD iRF L7ZDNAEKL % . CDRKX UFRW 5 O AR SHERI A — N
—Io 7T T/ T DIV LI BEOFAVIXIVFF RE T TA~—&L T
FAWTPCRIBIZEV G LT H(W0O98/13388 F-/AMRIZFLHR D FIEEZR) .

CDRZNT L CHEFASEN DM UAD T L — 20 — 7888 iE . FRAHMEH E FEIkAS B AT
TRPUERE ST AR T DL DO BIREN D, HEITIRT, AR E MR FBH
PR X SR S W BN R BRI A AL A R T D 851 FURD R ERIZIBIT 57
— LU —JFER O T REEHL TV (Sato, K.et al., Cancer Res. (1993) 53,
851-856),

F AR R e MESTARD CREIRIZIE, EMNUROLDBEA S, FIIXHEE T
IZ.Cy1.Cy2.Cy3.Cy4%  LHTIICk . CAL EMEHTHZ LA TED, F=.,
PR EI T DPEARD L EMNLBET D72, EMNURCHEIRAERML Th LV,

—RRIDIZ, FATHURIL. e NSO IRELEN B B oD WS FEIRR L e ML A Ok
DEFFEREN DD, — 7 EMEFUEIT, e NSO LBV B kBT O FR A PE
PESEIRE . MR SR DT L — AT — Z8H IR B L OICHEIR LD DR B,

728 FATZHIHLCEMEBTIR R ERIL 72212, ST AT ZEFE (B 21X, FR)OE
WRHI P DT IR O T /R TEEL THI, Hiiko Al ZEFHBRORLANIL,
BEIZAE OO IR OB E AV Th LWL, X AEBOFURE VT3
FINH DT T IO FUEZERIL . Z0PE0REF 2 BE L THWAIEL W EET
HB, BARENTIZ, FIZIZLL FTOIICLTITHZ LN TED, HiEZ AW T, @H D
S BRI Lo o T T RAEDOGE B Z GE L SO D5 M 4 58 O
AR > TAMOBMR LM ESE, BE ORI —=7RIZEY, = /0u—
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[0019]

[0020]

[0021]

[0022]

FTNTRHUREANL (NNAT IR —=) BRI —=2 735, GUORBUI A END
HRIZXVITHIZENTED, NAT IR —<OVERLIL., FIZIE SIVAT A HOFHH(
Kohler, G. and Milstein, C., Methods Enzymol. (1981) 73:3-46) 2|2 ¥EL CTIiTH2 &
BTED, FURDREFIMEPRN G ST, T T I F 0GB EEEF THE KR
T EREASE, RBEEITZIELV, T, /AT UR—~<DmRNAYS S R G B
S F VO THLR O RIS IR (VAR D cDNAZ A L L . 155417=cDNADELFI %A %
DFEZI0EHET I I,

X EMIUEOES FIEL A ALV TN D, B2 iX. B 7 ER % in vitro TRMEL
IEAEY L ERE BN SR DA A EREE R T HIn— <Rl A S, fEATE
PEH TDIEOEMINEELZLH TED (FFATF1-59878 5 AWMBIH) , IHIZ,

EMNIARER T ORETDOL I I— N —2J 3§ DN AV ==y B Hii e & 5L
THREAMEE RS L . ZE RSB 72 I RE LR IS D ML 5- H
BLTHIW (EERFFTFHHREABIE 5WO 94/25585 B/A . WO 93/12227 524K
. W092/03918 B-/A¥k, WO 94/02602 B-AHEH),

AFPTINT, EE A EEIRESRE AT EHRE R STV —id 8B T T
P RVEAUEEZ DT F R —, XiFTE A& I — ()21,
Protein Engineering, 9(3), 299-305, 19962 B/ RENDYL I —) ZHWDI LN TES

RIFRY A —ORESIIFACRESIT . AL T CY 3EE D ERINT D
EBFRETH DA, BH . 11007 I/, JIFELITE—307 I /M8, FrITFELLIE
12— 187 X/ (B 21X, 167 /ER) ThD,

RTFRVA—DTI/EBERFNELTiE, BRI, LT DI REHNEZE T 52873
T&5,

Ser

Gly*Ser

Gly+Gly*Ser

Ser+Gly+Gly

Gly+Gly+Gly+Ser
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[0023]

[0024]

Ser+Gly*Gly+Gly

Gly*Gly*Gly+Gly*Ser

Ser+Gly*Gly+Gly-Gly

Gly*Gly+Gly+Gly+Gly+Ser

Ser+Gly*Gly+Gly«GlyGly

Gly+Gly+Gly+Gly*Gly+Gly-Ser

Ser+Gly *Gly+Gly«Gly*Gly* Gly

(Gly+Gly+*Gly+*Gly*Ser)n

(Ser*Gly*Gly+*Gly*Gly)n

[(NiF1LL EDBETHD ] FELHETHIENTED,

B ALY 71— ((BFEEREHD 1T, X7 F R OGS AV DI TV D 2E4E
Hl, Bz, N-ERaF T A7V AR (NHS) PRI VAPV ARL—R (DSS) | B
Z(ANRAT L P AIPN) ZRL—R (BS)) | VFFER (RIS AIDN T HEF %
—R) (DSP) , VFFAER(ARNEAT L AIP N T ae’tx—h) (DTSSP) , =F 1>
TVA—=NER(RT L AIVNART L R —h) (EGS) , =F LT Va— LER (R)VR
AT AIP VAT R—h) (RIVR—EGS) , VRZ L UAIV AR (DST) |, ¥
ANTRAT L A NABA R (ANVEHR—DST) . ER[2-(RZ TV AIRNFFH T HNR
ZNFAFY) mF VAR (BSOCOES)  EA[2— (RANVERAZ LV AIRAF L )V
RNV F ) mF L] Z)LRY (R)VAR—BSOCOES) 22 8 THY . T b DA
MRS T,

FeAFE X, B BIZROIE A RSP R 2,

FAZEWIL, LT (a) — (d) IZRdHo TREZ2 5 ek RGE F ka4t 42
(@) 2 2L LOGURESFIZE L. 2 0L, EOHiARE FTZ Ik, K U WA H
WA AT DT F R A —Ea— T HDNAZRIERLT S T,

(b) FEDNAZ & Te & —EAfERL3 5 TFR,
() BAIF—%fE EHME AT TR,
(d) BfEFMlaziiEd 2R



WO 2005/056798 PCT/JP2004/018493

[0025]

[0026]

[0027]

COFEZBNTTET ., 20U LOGUAES AT, 20 A _EOGuAm g ar
EREIR, kORI BHERE AT 57 F R —Ea—RNT3DNAZERLIT 5,
ZDEHRDNALL T, FlZIX2 >0 HEHFIZEFHM (VH) | 2D DI EH 7] 22 5k (VL
)\ 3DDRTFF RV T —Ea—RLUTWBDNABZET bV, MFELLIEsc(Fv)22358
Fohs,

FEEIND2ODVHE2HODVLDJEFIIFFHZRESIT ., EOISRNE)FTH~D
NTWTHEL HIZIE, LA FOLORELEEZHITF BN TED,

[VHIV> o —[VL]IV>H—[VH]V> H—[VL]
[VL1V>#—[VH]V>Z—[VH]V>H—[VL]
[VH] V> — [VL] U — [VL] V> — [VH]
[VH] V> — [VH] Vo — [VL] U>r— [VL]
VLIV F— VLIV A—[VH]V> F1—[VH]
[VL]V > F—[VH]V> H—[VL]V>F—[VH]

AFRPNCICIE, [VHIV A — VLIV —[VH]V > U — VL] DB E S F EL
vy,

O AT SR TR G AT A IR O 7 BERC T, B, K&, AR X
FHASNTOTHE, SHIT, HE P E AR LRSI R HNE S S S 2R/ 61T,
PR AIEMEE A T 5RY . —HZ2 RIBSETHELV, X, A AR AZ{LPeh
fEERTWTH IV,

AIFHETBOTIIKROT, _EREDNAZ G o7& —2AEHl45,

ARy HE—LUTiE, B3, KIBEEZE LT85T, 0¥ —2 KIBE (Flx
X, JM109, DH5 « . HB101, XL1Blue) 72 & TR EIZHIBES R ER BT 572012,
KNIGHE CTHIREND720 D Tori) b h | SHITH BRI KR B O AR 1
(BIZIX. Z2ABDDOIERN (T e VR0 T N ATV AT 7aibT=
=3/ L) ([ZXHBITE D KO 7R FRANMMERA ) 28 3 U RHTHIFRIT RV,
H—DFIELTiX, M13% 7% —, pUCHRZHZ— pBR322, pBluescript,
pCR-Script/Z2ENEIT BN 5, £/2. cDNAOY 7 7u—=7 LA BRELEZ
Ba. Eiw~oz—ofiz, Hlzif. pGEM-T, pDIRECT, pTT72E BEF LD,
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[0028]

[0029]

[0030]

[0031]

10

BIEHORI2—LU T, FFC, BBV Z—BHFHATHD, BEA~_7H2—L1LT
X, BlxE, KIBE COREBE BNELZB81E, ~7F— B RIBHE CHEIESh b X
578 EFRRHBARE IO, 1EFEEIM109, DH5 o . HB101, XL1-Blue/2& O K5 H
ELIZGA TR TE, KIBE CHIRILKRBHETEDIOnT e —x—, Filxid,
lacZ 71— & — (Ward®>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6,
2422-2427) | araB72&—& — (Betterd, Science (1988) 240, 1041-1043 ), £7/=i%
TT7aE—Z =72 %o TODIERRAIR THD, ZOXHR~_rH2—L L, k
LT H— DI ZpGEX-5X-1 (7 7 <3 748D | TQlAexpress system) (777>
#1:81) | pEGFP, F/ZIXpET(ZDOHE | 16 EIXTT RNARYAFT—EEFBIL TWD
BL2IMFELV)RE B ZITHN D,

Flo, X7 F—IZE, RIRTFRGUWMDT=D DL 7 FINVERFI DS E EIL TN TH I
o BUNTBLIWDT=D DL T T NRHNEL TE, KIBE DRV T FXLIELESE
5856 pelBL 7 /LHLH (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) &{# i3~
TR, EEMEA~DRZ 2 —0E AL, BB oo sk, =L 7haR
L—al BRIV TTHZE N TE S,

KIBE LIS, B2, AFRHONZ X —LU T, LB B ROFEI s
— (A1, pcDNA3 (> ha 7 418) 2, pEGF-BOS (Nucleic Acids. Res.1990,

18(17),p5322). pEF. pCDMB) . B Bl SR DR EH A~ 7 & — (21T
Bac—to~BAC baculovairus expression system | (77 22BRLAL#RL) | pBacPAKS) | /%)
HRDFEBL~I & — (i 2 1ZpMH1, pMH2) | BiD 4V AR SROFEE 75— (2
X, pHSV. pMV, pAdexLcw) , L b4 LA RDIBBL~T #— (] 21X, pZIPneo)
. BERLA SR OIEELA~Y #— (il 212, [Pichia Expression Kit| (1> b 415 |
pNV11, SP-QO1) . K FLE B R DFEE -~ & — (41 21X, pPL608, pKTH50) 3% F
bD,

CHO#MfE, COSH#lifim, NIH3T3#iflns&E DB Mife CORBLE A WEL2HA1TE
L ARN CRESE RO TR T 0T —F— FlZIESV40T a5 —F—(
Mulligan®, Nature (1979) 277, 108) , MMTV-LTRZ @& —& — EFl @ 7 0&—X
— (Mizushima®>, Nucleic Acids Res. (1990) 18, 5322) , CMV m & —& —/2 X % &
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STWDIERRARTHY , ML ~D B E s 8k T 570 O#AR 1 (Fl 2,
A (A ~AT 2 G418 E) IZ KB TE DL R EAMHE S T7) 25 1k
SHIZHFEL, ZOXORBHEEH T 5~ 7F—L L T, #lZiX. pMAM, pDR2,
pBK-RSV, pBK-CMV, pOPRSV, pOP1372E 85T 515,

IHIZ, B TZLZERNZREIE, 2> 0, e TO'Az T-Dat™ —H DR
HEIET D511, B A kB4 R L7=CHOM ARz ZAvE+a 4 35 DHFRi#
5 15/ TH575— B 21X, pCHOIZRE) B3 AL | ARPL-FE—h(MTX) 12X
MBS T ERET O, e, #ia T O—iltEORIEE AL 5854121,
SVA0 THUHZ R T HE G T-2 3k B> COSMARE v y-TSV40n H Rl
RERFDN7 2 — (pcD7RE) TREEEH T HIERRIT o5, HBRLERELT
X, T2 R —<T VAR, TTITANVA, T3 a—<7 0L A (BPV) Z&DH
ROLDERANDEZEHTED, EHIZ, 8 FHINE CTHIR o —EIE D=0 | %
BIN Z— 3@ N~ —H—L LT, 7/ 7Vav R AT 25 —¥ (APH) 15 T-.
FIVFF—E (TK) BB T-. KIBEX VT 7T = RARIR Y VR T AT o
5 —X (Ecogpt) 15 7. YEFnIERETTHF R (dhir) BB T HE G L IENTED,

AIFBTBOTIRWT, 7 ¥ —2EEMRICEAT D, ¥ EAS
HHEEMREL TIIFHTHI R, B2, KIBWECRE 4« OEMfiine s 4 M
WAHZEMRRRETH D, 16 ML, iz i, AEF D208 EOFiESH 4 H
R, 2200 EOBUIREIRI A FHIR. R O FIEFERA A 32T F R —0>
BIRBRY T FROBERLRBRDID DEAFZRELUTHER 25203 TED, Y
TFRBLEDT=D OFEAFRIX, in vitroFB I Win vivo DPELE RS D, in vitrod pE
AERELTIT, EZMIEE AR T AR RS
N5,

HEigmaa i 32354, f1x0X. S, A, EEEM A 1E I
HIENTED, Bl T, mrFLEig, #1213, CHO (J. Exp. Med. (1995)
108, 945) , COS, 3T3, Itr—-=, BHK (baby hamster kidney) . HeLa, Vero, ijZE
TR, BT 7Y Y A )V IREEAIG (Valle, et al., Nature (1981) 291,
358-340) | DML E B, F12iE, SO, Sf21, TnsAEL TG, AFEHITE
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Wi, CHO-DG44, CHO-DXB11, COSTHIME, BHK A 2 AV :HIS, Bhiil
TR\ T, KREREE B LT 5854123 RAICCHOMMS G EL W, 18 FHlia
SO Z—DE N, BIZIE, VN7 L3k, DEAET AN ik, BF4
= ZURY—IBDOTAP (R =V —= A 28 2 2 s, m L Zh R —
L—a ik URZx 7 al el ORI TITHTEBFHETH D,

MRS L, Bl IE, ==aF 7 #3702 (Nicotiana tabacum) i 0Dl
PERTEAERERELTHLILTERY, ZVE VAR E TRV, EFRMREL
TiE. BERE, B2, ¥y ra3EA (Saccharomyces) J&. Fl2iX. oy a1
B> (Saccharomyces cerevisiae) , ¥ a3tz 2« iR+ (Saccharomyces pombe) |
SR, FIZIE, T AUV LR (Aspergillus) J& ., FlZIE, 7 AVLE LR =T —(
Aspergillus niger) 2381531TVND,

R E 554 MIEIRE A WEEARNHD, HIEMREL T, X
JBH (E. coli) . B1x1X. IM109, DH5 o . HB101%: 2328 F B, Dl AL ELEE 2350
Y GV

ARIFECEBOTHIRNT LRim e %5, BET5DNAICKY B EER
WS =M% in vitro CEF R T2 8I2 LD, LA SEHLND, &L, ATk
WV THZ LR TED, Fl 21X, B2kl <., #21X. DMEM, MEM,
RPMI1640, IMDMZAE 45223 TE D, € DB, FBS. 4G IRIMLIE (FCS) F DL
BT, CEBL., MMIERZEL CTHhE, B RFOpHIZ, F6—8T
HDDBIFEL Y, Fr&IE, 8| £930—40°C THI15—200FHIATV Y, SLEITIET T
Koz H#, BR. BTz s,

—J7 ., in vivo CRY T FREEAITLHREL T, FI2IX. Bipai T 20EA
A A T D REA SRR T D, ZIHOENM) X IIEYIZ H 1) 3 SDNA
ZEAL, B AP OEN TR FREEASE, BT 5, AFRHIZBIT
HMEE LT, ZhH0EY ., AR a5,

&3 254 . WILEESY., BRENVIEERRSD, MILEIHEL T
T, ¥X., 77X eVY =R UL EANWBIENTES (Vicki Glaser, SPECTRUM
Biotechnology Applications, 1993), £7=., WILEHEEZ WV OHEE . N AV ==
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BN E WD LS TES,

BZIE. BRIETHDNAR, ¥ B I BAL OISR FICEA ICEASNSRY
RIFREa—RT58ET-LOMEGEE T-L U TGRRLT S, IRW T, ZoaEs
F-E2ELDNABT A Z Y X DOMA~EAL, ZOMEMEDO Y X ~BRE+5, BEZTHEL
T XX DPOEEND NG A 2=y 7YX NIZ DOF R EAT DD, HEYD
BRI BEGDHIENTED, NPV ARY 2o I Y XD EAEINDZ L B G
ToRLH BEBMERE7-DIC, BEFVELZI A 2=y 7P RITE AL Th L
V> (Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702),

Fo, BRELTUI, FIZIEHA=Z2AVDEIENTES, VAM22fAVaEas. BN
DEL G a— R T ADNAZTFR AL AT 2ay )V AE AN ST DL
FY. ZDAA DD A B DHURZSLZ L3 TE S (Susumu, M. el al., Nature
(1985) 315, 592-594),

SO EET T 256 . FIZIEF a2 Wb ZLR TS, Z3ak TV 54
& BRSS9k 2o — N 5DNAZAEM FRE B~ 4 — ]2 1TpMON 530iZHH
AL, ZORZE—ET 77T YY AT A7 7 1 A (Agrobacterium tumefaciens
YDISIRARTTITIEANT D, ZONRTTITEEZa FIZE, =aFT7F-Z\4
2 (Nicotiana tabacum) IZJEYLXE | AZ SaDFEIVFTEOHEEHLZ LN TES (
Julian K.—C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138),

T X0 ESNZFAIL. 15 MR £ A (B2 ) B HIBEL . SRE
FOZHERE T — PR U TR LT 2228 CTED, PR LB, BRI, BEOR
URFTFROREETHEAS TSR FERUFEEE AT I, IGRESH
DD TR, BIZIX. 7T TT7 4 —AT 5, T2 — RANEE, FHT. &
BEThRE . YIRS e b, SDS-RY T ZUN T IR IVERKE), SE A
TRARVKENE, AT, FRE i E A B BRI s il e ol BRI 5T
EBTED,

ra~hII74—,U T BIRIET 74=T 4 — o~ N TFT 4 —  AF 2
KT TGT4—, AR Ia<w N T T o— TV, R~ T T 4 — RAE Y
u~hJ 57 4 —ZENRZEIF 55 (Strategies for Protein Purification and
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Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold
Spring Harbor Laboratory Press, 1996) , ZiLoHdD 7~k 57—k, A7~k
757 4—. BIZITHPLC, FPLCEDM I/ a~< T F7 4 — W TITOZ LR TES
0o TI7A4=T 4— 2~ "N IT74—ICHWD T LEL T, uT A AT L, T uT
AL GHITLRFT NS, FlZiX, 7aT A AZ W= 5 5L 1T, Hyper D,
POROS, Sepharose F. F. (Pharmacia)Z 2520 F HiD,

7233 PR BRI SIS R T Y 72 & L S B R AR S A2 LT L
D, R ITEHE NI TSN AT FREERETHILEL TED, H OB EH
BERELTIL, BRI, N7 RN T UV A R FH—E | T aT
ArFJ—8, I nal s —ERERHVLRS,

ARFEUNCI O THFRES N DHUERDOIEEIE, WA TEYE, hRITEYE, MM ST,
T A= AMNEM, T AT = ANEM: BERTEERE | WD E M TH ISR RIES
FUZRUNAS | AEAR, R, M. #2232 DNA, RNAEIZ BRI R Y/ SUTERREE

b, AL L TIEME THDZE BT ELL, FRCT T = AMNEPEDRFELY,

TAZANEEL I, ZERRE OPUSICHUASREE D2 Lic Xy, Mapicy 7
FAIMBEESNDEL T, (DO AT O (L E FHET 2L Th 5, £H
PG e P e N T Pl e 2 T R G NS SV S Y i N K R o e N TR N LT 3P ST
FEBTEYE, # L ST GTE VR b, ) R EIEVE, IR TGP, B
TEVE AR G L B KTGVE . MBS BTG, 7 AR M — T AFEIL M, R
HETHZENTEDR, TROIZRESND DT TIEARVY,

AFERIZRB O THRFIFRHIZRESI T, EDIS2FUHE ThIv, FUROFIEL T
I, BIAIE A OBEHUR. MHCHUR, bR, REEZZHITF LI LR TED,

ZRROFEL TR, Fl2IE, EIR T2/ T 7V — AT A2 /R T 73
Ve, FuaL X — BRI BT 7 — ¥V AL F =T — BRI SR

7V — ., INFS2EZE T 7V — GRS Rk 7 73V —, GPIT7 > —%l
BT 7V —, FaL U ARRT 7y X —BARERT 7 — AR T T IV — R
NEZBERT 7 —, EOZBFERT 7V IR TORBERRELRETHIENT
XD, ZNORBERT7 7V —ITB TN, L OEDORABITBL TIZ L HD STk
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DSTFETEL ., il 2 1E. Cooke BA., King RJB., van der Molen HJ. ed. New
Comprehesive Biochemistry Vol.18B “"Hormones and their Actions Part 1I”pp.1-46
(1988) Elsevier Science Publishers BV., New York, USA. Patthy L. (1990) Cell, 61:
13-14., Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69:
1067-1070., Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T.
and Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu.
Rev. Biochem., 62: 453-481.. Smith CA., et al. (1994) Cell, 76: 959-962.. Flower
DR. (1999) Biochim. Biophys. Acta, 1422: 207-234., B B 2 &, Hifn T35 it
NCRT oI —RTEEBER TR T2 1(1994) G5iltl, B, HA) ERHT
bhd,

ERZEERT IV OB T2 BRI B E LTI, FIE, eI~ 7 AT
VAR F AEPOYRAEM., B Xt~ AMh ERa o =— I A (G- CSP=%&
R, BRI~ AN RNRA F (TPOVSZ B, R UT= T AL RY S5,
eI VAFI-3Y TN, e~ T A ML/ MR B SRIEGE - (PDGF) %
B, BN XUT~v VAR —Tz (IFN) - o, BB, BRIV VAL TFF o5
R, ER XTI~ T AR RNVEL (GH) ZZFK, EhXiE~T A A 2 Z—rAF 2 (IL)
103K, BRI~ T A AU ARIEFE N - (IGF) -5 848, BRI ~T A H I
RPNHIR - (LIF) 2 25, ER I~V AFREPRE R LR 1 (CNTF) X AR EE
BlAR$ 52 LA3TES (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR:
D’Andrea, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al.
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG—CSFR: Fukunaga, R. et al.
(1990) Cell 61, 341-350.; hTPOR: Vigon, 1. et al. (1992) 89, 5640-5644.; mTPOR:
Skoda, RC. Et al. (1993) 12, 2645-2653.; hinsR: Ullrich, A. et al. (1985) Nature
313, 756—761.; hFIt—3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91,
459-463.; hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85,
3435-3439.; hIFN « B R: Uze, G. et al. (1990) Cell 60, 225-234. ) (’Novick, D.
et al. (1994) Cell 77, 391-400.),

FEHURITA I O AT TRELT 25U THY | EERF B HUA LB FEZ
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B, X HIRSE L UT- B R R me 2 7B 5y | BICEBND B e LR
PR ERD | FHTEAEEIUR EIRIIN D, BHUROFI &L T, #1%1X. CA19-9.
CA15-3, U7 NVSSEA-1(SLX)/2E B IFHIEMN TED,

MHCHUFIZi%. MHC class IHiJFEMHC class IHFUFIZ RKBIEFL, MHC class 151
JUZi%, HLA-A,—B,~C,~E,~F,-G,~H3 & ¥4, MHC class IIFLEIZIE,
HLA-DR,-DQ,-DPX & £i1.5,

AEHURIZIE,
CD1,CD2,CD3,CD4,CD5,CD6,CD7,CD8,CD10,CD11a,CD11b,CD11¢,CD13,CD14
,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29,CD30,CD32,CD3
3,CD34,CD35,CD38,CD40,CD41a,CD41b,CD42a,CD42b,CD43,CD44,CD45,CD45
RO,CD48,CD49a,CD49b,CD49¢,CD49d,CD49e,CD49(,CD51,CD54,CD55,CD56,C
D57,CD58,CD61,CD62E,CD62L.,CD62P,CD64,CD69,CD71,CD73,CD95,CD102,C
D106,CD122,CD126,CDw13072 & A3& £h5,

TEPEOZALZRE D2 ITAWVDREIILFEIEEL T3, BERAR U SUTERZEL
REFRE TH DRV 522 EMR TED, #il2iX, MR R(cell free assay) DHF
i MR (cell-based assay) DFEIR., ML DR, £RZDORIEEZ WL LM
T&D,

SRR OFEIEL L TiX, BER S0 7378 DNA, RNAD B & U8 X
BHRREAERWDIENNTED, BERLELTE, BIAIE. 7B )i, B
HERE SO WA SO ok S BT BT S F a2 DT LR TED, £, ¥
RTE DV, VR b, Bk, Z Bk, o, TelEESC, DNA, RNAD
HHWE . BT R 2 HWDZ LA TED, FIZIET 7T NARERB O TRICEFEETD
N TEDV AR BRIREE TR TES,

AR OFEELL TiE, MilROKXRBFIOZAL, F 20X, EEMEOERR R X
W ZE L, RSO 2L, MO ZE b, TEREDZAL, Bt (b2 v
HIENTED, FEAEYBEEL L, T8, REPUR, Ny 78,
mRNAZEZ VDT LA TED, IBRRDZLEL T, HEBBRKA T, XITHEDE
OFEAL, RPEOEA, EE MO, MO KEXOZEL, NEREED
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Ak, MR E L TO RN B —VE ., ME OB EE ANWDLI LR TED,
INHDHRROEIIHREE T COBE THRTHILITED, DO ELEL T
< BHRTEME . AR AARTEISENE, VB AR SRANGE, Hl s E
A ETEME ., FEE, Ml A DL EE TS LR TED, MIEEEEL
Thk, AR M T 032, iz, Ml E DELEL Tifilx
VI, BESRIEME, mRNARL, Ca™ 0cAMPE DML PG M s B & Mfa Rz 3
BEREZAWDIENTED, o, MIES FEROS G, ZREROFIZ L -
THESNA MO AIE OB L EFEIEL T AN TED,

FRRSROBEELL T, AT 2B U7 RE 2 b a R N Fe i &9 2e T
x5, ERFROBIELL AR ERZ b, MIKROZEAL, B2 iRk Zs
1. Zo87 B EBRe, BRRIGHE, B BEOZ b, o, BER#=R D b, B ZIX,
fE, OB EE DI LN TES,

ZNHORHIBIEERIE 5 REL TX. KRTHIBRIZZRL, OB, B, R, &
S, FEEHEE, BOCRCEE BT X e T S v | RS RO B R
VIRINAAZ IV, JEEGEL, BOEHIR T XX — BB, SR AVWAILNTED, Zh
DOWUEFEITHEEITE>TIEFTTHY, HMIDSU T, EERERTDHIENST
x5,

BIZAE BARASRTIAT— RN DT A hA—FX T L — R —F 8 | 3§
FerIN A—F & BT NA A ECRETDHIENTED, B EYE By
Wt IV TRIE 5L CTED, BEETEIT, BUNBOBRIGEC T~y
P2 —=7pEDOREMEEZ T, HOERCEEIIBEACON (il1E) | RIETFXE
LR 7 VITBIACORE, RFfE S0 fREG, HOCIR= RL 2 — R #72 & 1TARVO
BREZIVAIE TED, I, 70— ARA—FREBHIEICAWAI LR TES, =
WHDORNE FIEL, — >DORIE FiEC2RELL Lo ELRIEL Tb B<,
ThivX, 2 EORIEEZFIRE RO, ALERL TRIE T 52 LI kbt 2
ORRIFARERIE T 52 LB FTRETH D, Bl 2L, B HOGIIR— RL¥F —B#h%
RNV A A—ZTRIETHILENTED,

AREEITIBNT, T = AMNEHEOREIT Y EH A O ITTRIZEVITHIZ LR F]
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HETHD, B2, FEMANZEEHD L5 IR E FERR I 7 = = ANEPE A E 3
DB EVHEIETHIEBFTRE TH D, LY BRI, 7T = AMKEH A R
TR T = AMNEEZ R E LW UEZEINL . 15T 5. £ D%, WST-80D
LORAEMBENTIE T THE DR ICR W TR AN G 223 IRE ML Tk
EERIEL. S5 R E A I 7 S = AN A RIE 52 LS T RECThH D,

T = AMKIEMEH A AR IS 2 B I AR D TR LV ERL T 22 LA FT RE
THY. HIZIT., FURSHBRBEGES 7T N 25T 52 R THEEAITIT. 2R
HERBEL TODSHRE TV IEE, X FURDSMREEGIS 7T 2 SR
BRTHIHEICIL, MR 7 V236 D2 5 R M ia NEEIRE | ka5
7 F N ST R R ORISR DR DF AT B R AL | %% AT
AT CREASEIITE, MG 7T V2R T OREBROHIEL T,
FIZIE. G-CSFRZEAR. mpl, neu, GM-CSFR &K, EPOR AR, ckit. FLT-3%%
BB TED, SR ERBISEHMIREL TIX. #21X. BaF3. NFS60,
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-3%&% 2 F 52 LNTE B,

RBAPHIEIZBW TSI MEN-ATOEITEMN CERIT, 2RELTAIMEIC
FAANBND,
ey il

AT, NI DWW TARAEZE I BEARIZER T 5,
(SEF]1) HrerMpliiiko ERL
1.1 MplZ&EIBaF 3l fuik s 37

TPOKTEIEFHME MR A 557212 £RMplI#E R T-2 R Bl 35 BaF 3/l faik o
T HAT -7, 22FEMMpl cDNA (Palacios®, Cell 1985;41:727-734)
(GenBank#NM_005373)%PCRIZLVHEHEL . pCHOI(Hirata?, FEBS Letter 1994;
356:244-248) ODHFRBHR T- R BUMBAT A BRZEL . HEF-VH-g v 1(Satob. Mol
Immunol. 1994 ;31 : 371-381)NeomyciniiitPH {5 T- TR BB A A L T2 F8BL~ 7 &
—pCOS2{z7 11 —=27"L, pCOS2-hMplfullZAEZ 7=, £i=, I =AY/ 5 B
JansshhH L7=Total RNA%>SSMART RACE c¢DNA Amplification Kit (Clontechtl:%1
Y FWT, =A%V Mpl cDNA (BLFNF 50 1, BEHEERSIZ L > Ta—Rahd ¥
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PTBEOT I BEANERANE T 2) B ra—= T LT, b h =o)L
cDNAZpCOS2IZHi AL . pCOS2—-monkeyMplfullZ- &£ 7~

YERIL 72452 52 —(20 1 ©) % PBSICIRIB L 7= BaF 3l Hu(1x10  cells/mL) (ZIRA L.
Gene Pulser =X MIM X, Gene Pulser II (Bio—RadfL:#1)% FHVC0.33kV, 950 u
FDOBEE T INVRENZ T2, L7 R —L — T al ALBIZ IR T E AL
BaF3ffifii% Ing/mL <~ AA L Z—uA%23(LLF, mIL-3, Peprotech#l:8L) | 500 o
g/mL Geneticin(Invitrogenfl:#) | 10% FBS(Invitrogenfl:#)%- 7 # e RPMI11640£% Mt
InvitrogenfhH) 12012 CTiEk L. EMMpIZELBaF 3/l itk (LA T . BaF3—human Mpl)
FBE UL Mpl R Bl BaF 3l fiadk (LA T . BaF3-monkey Mpl) 2432 U7z, BELKZIL,
Ing/mL rhTPO(R&DALMY), 10% FBSZ 7 #RPMI164057 A VTG, MEfRFL 7z,
1.2 MplZEERCHOR kK D48 N7

Flow CytometryZ% FA\ = &1 MR ORIk A 572012, £2RMpliE{s 1
% FELT HCHOMBIME DR SLEAT 572, XL DHIZ, pPCXN2(Niwab, Gene 1991; 108
:193-199) D HindIIHRLIZpCHOIDDHFREAR T-F BN 2 AL T, BB~ ¥
—pCXND3Z{ERIL 7=, pCOS2-hMplfull, pCOS2-monkeyMplfull 25!z L T,
His—taghfit.¥% & tpPrimerZ FiV »CPCRIZ LY HAE L 7= & Mpli#{z 7-2pCXND3IZ 7 a
—=Z7"L., pCXND3-hMpl-His3 L UpCXND3-monkey Mpl-HisZ &£ 7=,

VEBIL 7245~ 7 —(25 1 9% PBSIZIEHE L 7= CHO-DG 4441 8(1x10 cells/mL) iZ
{EA L. Gene Pulser¥ =~ MIMZ.. Gene Pulser II (Bio-Radf:H)% v C1.5kV,
25 u FDOEE T/ VREMZ T2, =L 7 R —L — 3 al AR JOB(E T-EAL
7-CHO#MI K2 %500 11 g/mL Geneticin, 1xHT (Invitrogentl-#)% & ¢ e CHO-S—SFMII
K5 Hh(InvitrogentlBHIZHN 2 CiEBELKL . B FMMplZEELCHOM fiask (BLF . CHO-human
Mpl) 3 XU /L MpIR BLCHOM AR (LA T . CHO-—monkey Mpl) 248321 7=,
1.3 FAIeMpl& > I O %R

AIARIENMpIZ > 7 B AR 5728 B R SOMINE Cor Wi rE £ 3 2 R B
FELLTF DI 72, eMplD i fd S (GIn262>5Trp491) D FHtiZFLAG
B 7 ATz s T2 1EBLL . pBACSurf-1 Transfer Plasmid (Novagentl:81) o
PstI-Smal¥B{7 (2 AL . pBACSurfl-hMpl-FLAGZERIL 7=, #¢V T, Bac-N-Blue
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Transfection Kit (Invitrogen) Z AV T, 4 u g®pBACSurfl-hMpl-FLAG% SO Z
WA UTe, B3 H 2 ITh BIEERINL . 75— 27 ALV T AV 2%
WL 72, UANVAA R 2 B TR R ICSOMIRIC RGeS TR BRI LT,

Bz BiEEZ W T, LTI R e MMplZ o 7B 2R8I T, B
# E{%%Q Sepharose Fast Flow (Amersham BiosciencestLB)IZIF 5 X3 7-4412,
50mM Na—Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)% FV T
HL7=, KA FLAG M2 ~Agarose (SIGMA-ALDRICHA-#DIZE A XV 725412
100mM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)Z AWVVCTEIH Lz, . BHH
(1M Tris—Cl (pH8.0){ZLY 1 FuL, PD-10 column (Amersham Biosciencesfh:fl)%
JAVNT, PBS(5), 0.01% (v/v) Tween20\Z {E#EAT o7, FEML 7= "] AIMDPlZ 77
B % shMpl-FLAG #3325,

1.4 EFMpl-1gG Fcfi &4 S 7B DO

ERMpl-IgG Fefl a2 X7 B #15 T-1ZBennett 50 5 (Bennett b, J.Biol. Chem.
1991;266:23060-2306 It CIERLL 7z, ERMplOAIIEA M EIR(GIn260>5 Trp491)
%a— N3 RS E2 e MNgG- v 1DOFciElk (Asp216 YD F it OfENL) 22 —K3
DL FFRFNEFEL , HEFEERIZFusion Linkerd L CBstEIECLA (72 /& Val-Thr) %
MU T=, 7 F ABEFNE. BgG HERI RO S 7 F N _TFF 197 e
ALTz. #8572 Mpl-1gG Fcfit &4 /0 F i a5 pCXND3IZr/a—= 71,
pCXND3-hMpl-Fcat&Z 1L T-,

VERIL 7245~ 2—(25 1 @) & PBSIZRE ML 72CHO-DG 4454 (1x10 cells/mL) I
1B L. Gene Pulser F =X MIHNZ, Gene Pulser Il (Bio—Rad#t8)% VT
1.5kV, 25 u FDORFE TSNV AREMA T, =L 7R —L— g BRI L0 LT
A L7-CHOMMA 500 1 g/mL Geneticin, 1xHT% & $¢CHO-S-SFMIIEFHIZ N Z
Ti#EIEL . shMPL-FcHELCHOM fiufk (CHO-hMpl-Fc) &4 32 L7z,

Bz EiEE AW T, LFO XS Mpl-1gG Fe@l &2 /S EFERIL
77, 15538 _F15% Q Sepharose Fast Flow (Amersham BiosciencestEBDIZ K &5 S8 7-%
(Z. 50mM Na—Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)% AV YT
H L7, I&H# % HiTrap proteinG HP#F 2 (Amersham Biosciencesh ) (20 35 &
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724412, 0.1 M Glycine-HCI, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)% >
THEH L, %, BEHIZIM Tris—Cl (pH8.0IZEvHFaL . PD-10 column
(Amersham Biosciencestl:f)% Fv>C, PBS(-), 0.01% (v/v) Tween20iZ & #a%1T >
770 KB 7= "I IMDl & o 2 2B A hMpl-Fe L B35,

1.5 shMpl-FLAG} L (’BaF3-human MplDO%fE , /~1 7 VR —< Dtk
MRL/MpJUmmCrj-lpr/lpr<"7A (LLF . MRL/Ipr<7 A, HAF ¥ —I L AU X—L
DEEAN) & FAVT, 8IS L0/ EBIAAL 7=, F1Bl4eRE 13100 u g/PLdDshMPL-FLAG
WAV NEET V23 (H3T Ra, I - FaoX 48D A, =< v
TaAbLleb DR KL TICEE Lz, IBMN%EEIX50 u g/PLdDshMPL-FLAGIZ 7 A
MREET T a XU MR T o408 2Nz, =~ Pa A blizb o

BT S LT & 36 [ERE A2 T o=~ 7 A3PLITX L., 50 u g/PLdshMPL-FLAG

RN 5T 22 LI IR EAT o7, vV AI=n—<Hiid
P3-X63Ag8U1 (P3U1l, ATCCLUIEAN) &~ A gl ins{E G L . Polyethylene
Glycol 1500 (Roche Diagnostics#LB1) MM Z 2R HRA T B2 Lic kMl & 21T
o7z, 3 HIVHATE HZ TV TREEATV ., B2 BiF % VW TshMpl-FLAG %72
(ZhMpl-Fc% EFR{EL 721 52 7 L— R IV ZELISAR L UNBaF3—hMpl& FIV 72l
FOBE NG AR L L Te RO — =0 T E R LT, Bt — 2D T RS A
BIEIZIDE /7o ABLT28R I, IEREEEEITV., 58 BiEEEINL=, 20K
HBIZEY ., BiehMplbifk% EAE 357 UK —<VB22B, VB16, VB140, VB45B%
BEL 7z,

—75C, BaF3—-human Mpl&Balb/C<7 & (H AF ¥ — LR U,3—L0EEA) (Z1x10
“HuE 18 E2>554 A OB CIEMEPNIC & 7 1EHE G- Lie =7 20~ R S
A< AIzn—<f#ildP3UL1E Rk FARICHAB A 21T o7, 3 H XVHATE;
W IVCREZITV, 552 B2 TV TBaF3-hMpl& v = Ml s miyG vt % ks
BRELIZAIV—=0 TR EE LTz, Bttt a— Az DT, BRAFREICIYE /e
—AELTZ RIS, PENIFZEZITV., J52 BIEE I L7, 205 HEIZEY, HFikhMpl
PR EEAT D AT IR —<TAL36ETE L7z,

1.6 HLerMplHRDfEYT
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PR E XX P~ R [gG (gamma) (ZYMEDAERD LT VAT 3 A7 72 —¥ ¢
FHL~v7 A 1gG (gamma)(ZYMEDALEDZ A\ =<7 RgGH > RA Y F ELISAZLTU Y,
T A BZATDEUNTHIRPUEZ AZ A — R 2L T, GraphPad Prism (GraphPad
Software, USA)Z IV VTR EARZAERLL . PR EOMAEEZIT o7,

PURDT AV FAT 1L, T AV ZAT R iy Z R Bk AV e SRR T ELISA
(CCHRIEL T2, hMpl-Fe# 1 1 g/mLE72 5451 Zcoating buffer (0.1mM NaHCO
(pI19.6), 0.02%(w/v) NaN ) TAHMLIZbDEITMR, 4TI TBEIIEL, T—T 4
7" L7z. Diluent buffer (50mM Tris—HCI(pH8.1), ImM MgCl , 150mM NaCl,
0.05%(v/v) Tween20, 0.02%(w/v) NaN , 1%(w/v) BSANCZ TF w3 7 ALBLEAT 57
%, AT IR —< D& EIEE A, BIRTLRM#E L7, Rinse buffer
(0.05%(v/v) Tween20, PBS)IZ CHEifL7=1% ., Alkaline phosphataselZgik L7271 ZA
TR R UEREINZ . SR TR E L, R
SIGMA104(SIGMA-ALDRICH##D% 1mg/mL& 725 X5 1ZSubstrate Buffer (50mM
NaHCO (pH9.8), 10mM MgCIZFHILIcHDE AV, 405nmDYP /3 & Benchmark

Plus (Bio—Rad+1:8) [ TRIEL 72,

shMpl-FLAGE X UNhMPL-FclZ x4 s AT PEIZ . ELISAIC XDFMIiL 72, fF8LIL
72shMpl-FLAG3 X U'hMPL-Fc% 1 ¢ g/mLIZ72 515123 —F 127 L, Diluent
bufferiZ T7 0y 7B AT o7, NAT VR —<DEHE EIEEZ A IR TR
FIFE L7z . Alkaline Phosphataselfifk L7z 5t~ R gCHifA (Zymed+1:8) AN % .
LRIFEL BRI OEIT o, IR TR ZE S8 724 12405nm DI 6 B %
L. GraphPad Prism& iV CEC_fE& 5L,

CHO-human Mpl¥7=i2CHO-monkey MplZEIY L, 1x10°%ells/mLIZ7225L51Z
FACS Buffer (1% FBS/ PBSIZRRM L7, 100 u L/well:72% 15 (ZMultiscreen
(MilliporetEBINZA3TEL | B ORIEICTEEE BIEAFRELIZ, bu g/mLIZ/RDIIIT
AR 75528 B2 A oK BT T3040 MBS S 72, MildZFACS bufferiZT1[H]
Peid L., FITCEE#PL~ 7 RIgGHifA (Beckman Coulters:H1) Z¥RANL | K _Ei2 T304y
BSOS EE T, BUGH ., 500rpm T4y i@ L L, _EiEZ2BRE, FACS Buffer 400 u LiZ
& L. EPICS ELITE ESP (Beckman Coulter)Z VN T7a—H A bAN —&4T 72,
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R FBCGELG (forward scatter) M OMRAIZFHGELIG (side scatter) DEART F AT TAM
MERIZS — MR E LT,

PR DT I =AMNEMIT. TPOKTFHEH5E A 7~ 9 BaF3—human MplZ7zid
BaF3-monkey MplZ AV Y TR L7z, 45 HIfZZ L2 4x10°cells/mLEAR B LD
10% Fetal Bovine Serum (Invitrogentt#)%-{% e RPMI1640(Invitrogentt B I ZREH# L
. 60 1 L/well T96well platelZ 453 7E L7z, thTPO (R&DALBDIB L AT VR — <5558
EIEDOREZIRY | AFwelliT40 u LANZ, 37°C, 5%CO Zefi T T, 24RgMIIT R LI
10 u L/well TCell Count Reagent SF (77447 A7+LEDE M % 2RI IT.
450 nm> W Y Gt i655nm) % Benchmark PlusiZ THIEL . GraphPad Prism% fv»
TEC_fazhiLr,

PA B RFEATIC XD . B RMDLIZHE &9 D81 VB22B, VB16, VB140,
VB45B,TA136% i L7=,

1.7 HieMplHi A HE &L

NATYVR =< DR EiFE AWV T, BUTF ORI ICHiie MMplit A2 R R 72, 552
%% HiTrap proteinG HP# 2 (Amersham Biosciencestt- ) 1225 & &7-4812,
0.1 M Glycine-HCI (pH 2.7)Z VW TIEH L7z, #H#% ., BHIZ1IM Tris—Cl (pH9.0)
WCEDEHIZHFIL, PBST—BEZTEITV., Sy 77— E#s T o7,

[SEHEfI2) HiehMpl—AEHLIADIERL

LA T IZHE MMpIFLAAVB22B D — A GHHL AR AVERLB 2 DV COR T,
2.1 PLerMpIFtAE T ZEGHIR D 7v— =7

PreMMplgtik % FEAE 5 A7 VR —~< LD L 7= Total RNAZ VT, RT-PCR
HEIZ L > THIRL 7=, Total RNAJX, RNeasy Plant Mini Kits (QIAGEN4ESY) % Fv™C
1x10 MDA T IR —= LOHIH LT,

1 u g®Total RNAZA# LT, SMART RACE cDNA Amplification Kit (
CLONTECH#+L®Y) & FAv T, = RIgG2biE i SR AL H (AN 22 S AV T X1
4 FFMHC-1gG2b (FEFH 5-: 3) T2k~ TR x S FE I R YN AR A A0 72
B A VT RXZ VAT Rkappa (BEFIHE 5 : 4) 2 VT, 5" REAEAR T- Wi 7 & e L
72 WHRE RS IE42°C TR EI 3055 W S & 8-72,
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PCRECGEHE(50 1 LY DAL ERIT R T,

5 u L0 10 X Advantage 2 PCR Buffer,

5 1 L0100 X Universal Primer A Mix,

0.2mM dNTPs (dATP, dGTP, dCTP, dTTP),

1 4 Lo Advantage 2 Polymerase Mix

(LA LD RS 13T S CLONTECH ALY

2.5 u LO RG-S FEW) |

10pmolD A pA VI X I FF RMHC-1gG2b %7~ i3 kappa
FIUSIREZMFIIRDEBY THS,

94°C DHIHAIR L IZ T30

94°C/5#[E]. 72°C/353 Bl D¥A 7 )% 58] S AE

94°C /58], 70°C/ 10801, 72°C/343 DA 2 V%58 1 .

94°C /5D, 68°C/10F0[. 72°C/353 MDA 27 V% 25F X

BRI R)GEEY &72°CCTo3 BIMBA L 7=,

PCREE#IZQIAquick Gel Extraction Kit (QIAGEN4ERY) 2T, 7 hua—=4)L
MOFERIL7-%4 . pGEM-T Easy\Z7#— (Promegatl. ) ~7u—=717, &bz,
ABI 3700 DNA Analyzer (Perkin Elmertl- 8% VN CHEERAN AR ELTZ, 72—=
> 7 L7 VB22B HE{ I 2 fE3E (LA R, VB22B-VH) O R BR 536 5. 5I. #%
WEBINZZ > Ca—RENDF R EO 7T /BB 2B SE 5 612, LT E
FHIR (LLF . VB22B-VL) DG EREFN 2B FNE 5 71T, B ERSIZ L > Ta—RE
NDERIBEOTIRELSEBLYFE 5 81Z8F, ¥7=, VB22B, VB16, VB140,
VB45B, TA1360D7 X /BERLH % X 1127~
2.2 HikMMplHtfADiabody -~ & —D{EHL

5T B H72DY A1 —ElFE IV 2VB22B—AEHFv (LA T, VB22B Diabody)%
I =R 5B a T3, VB22B-VHAZ T — R 51 T 03 Kk LUVB22B-VL A=
— R DMK T D5 AT (Gly Ser) DDEBY > I —%=—R 4 UL RN ZAITN
SETZBIE FAZDOWT, T EHNPCRIEZAVWTHEIREL . EfE 52 LI JOREEL
77
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VB22B-VHDH[ 57 FA~—T70+115HF (B35 : 9) IZ, EcoRIFMIZH 3 5L5
ZEXETL. VB22B-VH®O# 5 7 FA~—33+ 115HR (BEFIFE5-: 10) 1L, VB22B-VH
DCAYE 2 —FFDDNAINAT VS A XL, %32 (Gly Ser) MOV A —&=1—
R4 EALFN/2 5 UNIVB22B-VLON A& 1 — R T SDNAICNATVF A X5
WIAH 2 AT BE5Z8% 3 Uiz, VB22B-VLODW| 5 75 ~—33- 115LF (Al%%H
& :11) 1%, VB22B-VLON K& = — R4 RS2 b TNT (Gly4Ser) 175>6J5J‘2Z>U
v —Ea— N3 5 AR, VB22B-VHOC KHiE =2 — R4 5 AR5 EH 45X
INTEET LTz, VB22B-VLOR 57T <—33+ 116LR(FLFHE 5 : 12) i3,
VB22B-VLDOC A2 —RFBDNAIZANATVE A XL, 2> OFLAGH Y
(AspTyrLysAspAsp AspAspLys,/ FeAI3E 5 :13)&a— N2 ERFNIZHL ., IHI
NollEF L2/ D EIZERET LT,
—PCRIZEW T, VB22B- VHIB LT > h— Al EVB22B- VLIS L N> 7 —HL
B2 T2 DDPCREUNZ LA T DIIITE LT,
PCREGHRHE(50 p L) DAL EZ RIS,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP),
2.5 =y hrODNARYUAF—+¥ TaKaRa Ex Tag
(LA EDO G IWTF b il SR8 |
10ng?®VB22B-VH %7213 VB22B-VL# {5 T- %3 €pGEM-T Easy~~7 & —.
10pmol DA A VT X2 A F K70+ 115HF, 33+115HRE/2i%33+115LF, 33+
115LR
FOGIRESFIIRDOEBOTHD,
94°C DI EE T TI0FP R,
94°C/ 1681, 72°C/ 243 B DH A 7 N %50 KA
94°C/15%P[H). 70°C/ 253 DY A2 V%5 E A,
94°C/15%[H. 68°C/ 245 1D A7 N % 28[EI 1
B\ SUSPES % 72°C Ch 4y BB LT,
#1400bpDPCREEH) % QIAquick Gel Extraction Kit (QIAGENALHBY) 2 T, 74
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T — R UDNORERILT=1% . B PCREE D% AVTLL FOXSIZEH —PCREAT
277,
PCRESVEIR (50 u L)DFLRRZ IR IR T,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP),
2.5:2. =y hODNARY AZ—+¥ TaKaRa Ex Taq
(LA EDORSH VT b il |
1 u LOZE—PCREEY) QFEFH).
10pmol D H A VT X7 A F K70+ 115HF, 33+115LR
FEISUSREEBIIRDEBVTH S,
94°C DAL EE I Z T30/
94°C /158, 72°C/ 243 B DV A7 V%58l K 1H
94°C/16#H. 70°C/ 2453 MDY A7)V Z6[H KK |
94°C/15%b ], 68°C/ 243 D> Y17 % 2801 1

BB RGEES % 72°CCh oy BIMEBA L 7=,

FI800bpDPCREEH % QIAquick Gel Extraction Kit (QIAGEN4LELD % FAv~C, 74
T2 L BRERIL 7244 | il FREESSEcoR] (il &1L 8Y) 36 1 UM FREESENot] (£
TG LD T L L2212, QIAquick PCR Purification Kit (QIAGEN4LHY) - v~y
FERIL . pPCXND3IZ/m—=27"L, pCXND3-VB22B dbZ{ERIL 7=,

2.3 HLEMMplFLfsc(Fv)2 R L7 & —DERL

VB22BH SR D 2->DOHEH AI ZEfH B L U2 > DL AT A fHk A & e i ZEFifk
[sc(FV)2]& 3Bl 57 FAIRZAERIT 27212, RijiRDpCXND3-VB22B db% >
TLL FDESITPCRIBIZIVERILT=, sc(Fv)2i#fs T-ORBZIRFRT OV T, KI21TR
L7z,

IXCDIC, VB22B-VHZ I —RJ D A T D3 KM L UVB22B-VLEZTT—R 9%
R T D5 R 15T I/ RHHMDY > J1— (Gly Ser) Z=1—N4BHIHRLFNE A1)
MEBTCBARFATDONT, TNENPCREZ W THIEL . R TH5ZEIC DB
L7z, ZORBERRICBWT, SEEHD 7T A~ —EZ - IT%EHLT=, VB22B-VH®D
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B 5 7 A~ —VB22B—fpvu (7T ~—A, BLFIFE S :14) 1Z. 5 KUt IZEcoRIFR T %
L. VB22B db?dGIn2233 L FLeu23 S Pvul AL IZE 3B L5 I8 FH L=,
VB22B-VH®D % )7 77 A< —sc-rL15 (771~ —B, FlFIF 7 :15) I%. VB22B-VH
DCAYiE=—RFDDNAINATYF XL, %2 (Gly Ser) D>DIDY T —%&=1—
R BAcH72 5 TNIVB22B-VLONAR Wik 2 — R DDNAIZNNATVF AXT5
WERNZA T D508 3 Lz, VB22B-VLDRIH 7T A~ —scHL15(FFA~—
C, FeXI# 75 :16) I3, VB22B-VLONAE=—F I M AR 72 5 TNT (Gly Ser) |
PORDY 1 —Ea— N5 RS VB22B-VHDO CR A2 — N4 53 Al F
EHTOEIITRE LI,
F—PCRIZIBT, VB22B-VHIB LW I —E | EVB22B-VLIB LN > I —id
B te 2 >DPCREUGCHIZ LA T DIIITHE LT,
PCREUSEHE (50 1 LY DAL ERIT R T,
5 1 L0210 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP).
2.5 =y hDODNARY AT —¥ TaKaRa Ex Taq
(LLEDEEF TV b il EFLED |
10ng>pCXND3-VB22B db,
10pmol DA A V= X7V A F RVB22B—fpvu, sc—rL15%7iZsc—L15,
33+ 115LR(ZF"FA~—D)
FEe PSR ESEMHITIRDEBVTHD,
94°C DR EEIZ T30
94°C/15# ], 72°C/ 243 B DB A7 V%56 [ 15
94°C /158, 70°C/ 257 MDY AT N %Z5m] 18 |
94°C/16%p [l 68°C/ 243 DY A 7% 28 [ 1E
BB SRS EEY & 72°C Ch 43 BB 7=,
#1400bpDPCREEH % QIAquick Gel Extraction Kit (QIAGEN4LEL) Z FAv~C, 74
T —RTAOIERL 7ot FPCREHD—HE AV TLL FOIIITE —PCREAT

o7,
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PCRECGEHE(50 1 LY DAL ERIT R T,
5 1 L0210 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP).
2.5-2. = hDODNARY AT —¥ TaKaRa Ex Taq
(LLEDESF IV b Rl EFLED |
1 u LOBE—PCREY QREED.
10pmol D A KA VTR I L AF K70+ 115HF, 33-115LR
KOS RESFAFIIIR DO LBOTHD,
94°C DPIWIREE (T TI0RH [
94°C/ 158, 72°C/ 255 I DY A7 )V 5 E AR
94°C/15%V[], 70°C/ 255 R DA 7 )V %258 K,
94°C/15%[H). 68°C/ 25 BIDY A2 NV 28[8I 1

BB ICRIGPES % 12°CThAF IME L 7=,

#I800bpDPCREEH) % QIAquick Gel Extraction Kit (QIAGEN4LRL) 2 vy, 74
T1— 25 LN BRERIL 72 4% | I FREE SR EcoR] (it &AL 36 UM FREE SNt (£
THEALED B L7212, QIAquick PCR Purification Kit (QIAGEN£LEL) & FuC
¥E8IL . pBacPAKY(CLONTECH4L#) Iz 72— =22 L, pBacPAK9-scVB22B%{E
#qiL 7=,

RIZ., pBacPAK9-scVB22BDPvUllEALIZIE AT BWT i 2ERILT=, 372 BNAK
93 KT 72VB22B-VHEVB22B-VLZE (Gly Ser) h0HpDYL T — THMLIZT I/
2 — NI B85 T-2SBHIZVB22B-VHONAS i Z =2 — R4 5= 7-& (Gly Ser) %35
HeDY Y —Za—R3 2 AR CERE 3 DWW AT RS2 Pvul I8 FRACYI & 72
LW T 5, 2BREO S IA~—5F72 1§ FH L. PCRIEAZFVWC, ZoOW i & E#l
L7z, BWIWT ORI A 7 FA~—Fv2-{(7FA4~—E, BFIFE5: 17) X, 5 Kl
PvullERZ A L, VB22B-VHDE KA DELF| 4D RT3 L7z, BB o
%5 T IA~—Fv2r(FTA~—F, A% 5 :18) X, VB22B-VLOCKHRE—F
FBDNAIZNATVE AR, 5> (Gly Ser) A0V A —Ea—R 4 BH RIS
72HTNIVB22B-VHDON K% — R BDNA A T UE AR T DI EAF], 61T
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PvulliA; 2 45 I9C5% 3 LIz, pBacPAK9-scVB22B&EERIZL T, LA F DX
PCRZAT 72,
PCRESVEIR (50 u L)DFLRRZ IR IR T,
5 1 L0>10 X PCR Buffer,
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) .
2.5:2. =y hODNARY AZ—+¥ TaKaRa Ex Taq
(LA EDORSH VT b il |
10 1 g7 pBacPAK9-scVB22B,
10pmol DA kA V=T XL A F RFv2—f, Fv2-r
FEISUSREEBIIRDEBVTH S,
94°C DAL EE I Z T30/
94°C /158, 72°C/ 243 B DV A7 V%58l K 1H
94°C/16#H. 70°C/ 2453 MDY A7)V Z6[H KK |
94°C/158[H). 68°C/ 255 MDY A7 N2 28[E K1

BB RGEES % 72°CCh oy BIMEBA L 7=,

FI800bpDPCREEH % QIAquick Gel Extraction Kit (QIAGEN4LELD % FAv~C, 74
2 — AL RERLL7- % . pGEM-T EasyX2#— (Promegatt-Bl) ~7ma—=21
7zo ARSI DY ED | HIFREESR Pvull (FifEHRD b L= 1. BROWT A %
B L7z, pBacPAK9-scVB22B% {fill (RE# 3 Pyull (i G AL B THABLL 7212, |
XU 7= W7 - &5E 4% L, pBacPAK9-VB22B sc(Fv)2&AEHRIL 7=, 1ERIL 722 & —ZiHi
FREZSREcoRI (i iEAEE) 38 L ORI BRE# R Not] (Gl ig+k8Y) T kL 7281z,
QIAquick Gel Extraction Kit (QIAGEN+LEL) 2 VT, #J1800bpD Wi &7 K1 —
A NDHRERIL | B~ Z —pCXND3IZ/2—=Z7 L., pCXND3-VB22B
sc(Fv)2&2ERLL 7=,

2.4 BhHEIEZ FV = Hie MMpl— A HL IR DO R E

CHO-DG44fi i & FI\ e — ABHFUA D2 B FE B MIE D ERLU IR D IO T
17572, Gene Pulserll (BioRadfL.#) # FAV Vo= L 7 bR — 3 g I LV A T
AT, FBAAZ— (25 1 g) LPBSIZRRMIL 7= CHO-DG44KIE (1 < 10712 /mL
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)D0.75mLEIRAE L7zb D& K _ ETI0 W EIL . oy NI L72$21Z1.5kV, 25
u FDOEBITT VAR B2 -, =RIBIZTI0OSBOBHEBIBO®% ., =17 haRL
— L arALBRE L7 il %, 500 u g/mL Geneticin (Invitrogenth#Y) 25 e
CHO-S-SFMIIE% 1 (Invitrogentth8) (2 2 Tk L . BB CHOMIMRA B L L7z,
VB22B sc(Fv)2id, ZOHETRERBMAkIS I OZ DR 2% Ria AL,

COSTHi ez Mo — AREHHUR D — B MEFEBITIR D IS T T oz, BEATH
— (10 1z g) EPBSIZRRM L 7= COSTAHIE (1 X 10" 4H/{8/mL) 00.75mLA 1B A LIzb D%
K ETI0 B AIL., F a2y MIBL72RIT1.5kV, 256 u FDOFEITT VAL 5
ATz, FIRITTI04 D EIEHIM D%, =L 7 bR — a7 Ml g,
10% FBS% & tsDMEME% Hi (InvitrogentbB1) 12z, —WelE# U 7=#412, PBSTHai
% ICCHO-S—SFMILEF A N 2. CHI3 H 552 L7=, VB22B DiabodyiX, Z?D 5L T
W& REERRLLE,
2.5 552 g T oBe Mpl— A8 RO & &

COST#ifiad D\ \ICHOMMIZ — i@ I TR S B 7z hie "Mpl— APk D G2 b
BHOREIL, KAV ITXEHBEF AL TRIE L, T742b5
BIAcore2000(Biacoret.#)iZSensor Chip CM5 (Biacoretl:#Y) & kL,
ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICHA-B&DAFES L7, ik
5mL/sec Cili#EE DH 7 )VEFRL, 50mMY=F LTI EHRL TRALZH RS
RS BT, VTN BRI EOE BB b RIE L. SRS OE BT FES
TR L 7ot S 2 O L IR R LI U 72, DiabodylZ DV YT OEERES I,
db12E10(RFf#E2001-27734Z B)ZAE ML, sc(Fv)21Z- DV TOREAERIL R CE{E 7
1A EF-D12E10 sc(Fv)2% A FHL7-,
2.6 HiMpl Diabodyds L US—AGHBL IR DR HL

VB22B DiabodyF#H.COSTHludh DV MICHOM D B2 Eig% . 50 mM
Tris~HCI(pH7.4), 150 mM NaCl, 0.05% Tween20 Tl L7z Anti-Flag M2 Affinity
Gel (SIGMA-ALDRICH4EB) 5 2z A5 S8, 100 mM Glycine-HCI(pH 3.5) TH
HEE7-, IWHES T, BHIZ1M Tris—HCI (pH8.0) THFnZ4T\ >, HiLoad 26/60
Superdex200pg (Amersham—BiosciencettbB) A7 L& HWVTF VAl a7 57 4
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— & T, PSR~ T 5T 40— D8y 77—, PBS, 0.01% Tween20%{#
L7z,

VB22B sc(Fv)23ELCOSTHISH D\ NI CHOM DK% Eik % | Diabody¥EHRLE (R
— R THREIT o7, o, REICRRT561213. CHOMRORE# Lg%
20mM V-t ik (pH6.8) T2 kL 7=Macro—Prep Ceramic Hydroxyapatite
Type 1 (Bio-Rad+:BDAZF HZAF, 250mM V- PREEER (pH6.8) CEEFEIIICIA L
7o W53 1X, BRI AiRAEA IV THR#it: . HiLoad 26/60 Superdex200pg7r 2
ZRAWC, FAAB I T 74— ETV, 3 T B T0kD—40kDIZFE Y4 3 5
SrE5r LTz, ZOM43% 50 mM Tris—HCI(pH7.4), 150 mM NaCl, 0.05% Tween20
T L L7 Anti-Flag M2 Affinity Gel 77 I A5 E&H, 100 mM Glycine-HCI(pH
3.5) TSR, BILES L. B HIZIM Tris—HCI (pH8.0) T Fn&4TVv >, HiLoad
26/60 Superdex200pgH 5 L% AVNTH N AT O~ T 5T7 4 —54 T, 75l
I T TT7 4 —D 0T 7 —iL, 20mMEFE2 (pH6.0), 150 mM NaCl, 0.01% Tween
80&fHE AL 7,

FHERIRT 7 12T, DiabodyI L Usc(Fv)20MEaRIL, SDS-PAGERB LU
FlagHtf& (SIGMA-ALDLICHAL) % i\ “/=Western BlottingZ VN T{T-7=, T2
. B — 2 Ei 5y % Laemliod T L TEAKEIL, 7~ —F VT b7

J—"TCYut 7= 55 5. Diabody Tid. RlT ED 55 E5I29kDall., Fizsc(Fv)2TiX
< BT Eosy T EHKIS5kDal, ENEND HE— DR RS2,

7 PLerMpl—ASHUED TPORE T = = A NE P D E1-ifl

TPOIKTEMEREF A -3¢ BaF3-human Mpl% fAV N CTPOf 72 =R MEM: A FHM L7~
o FHI% 1% Fetal Bovine Serum(Invitrogenft:%1)% % ¢ ¢RPMI1640 (Invitrogenth:3%)
T2AIBEE LT 14 . 4x10°cells/mlLE725X51210% Fetal Bovine Serum%&¥»
RPMI1640/Z8E# L. 60 1 L/well C96well platelZ4371EL7z, rhTPO (R&DALED),
COSTHi# BRI DR EZIRY , Fwelli240 u LANZ., 37°C, 5%CO Sf
T C. 24EIRE2E L7~ 10 u L/well CWST-83A 3K (Cell Count Reagent SF . 51
TAZRLEL) &% B IZBenchmark Plus % AV yT450 nmoD W S 3 Gok i 655nm)
ZREL . 2WRFFH G212 12, FFEE450 nmdD WO EE G if655nm) % I E L 7=, WST-83K
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HITANMREND)E T TL0nmD R ESGE BT DT L0, 2R ORI LA
FERLIZ TPORR T T = AMEM A3 L 72, ¥72. GraphPad Prism% u\'CECm{E%%
L7z,

¥EHIL 72VB22B DiabodyJ: U'VB22B sc(Fv)2% AV T, BaF3—-human Mpl,
BaF3-monkey Mpl COTPORRT X = AME AT L 72fE A K3, K412 33, F
7. COSTTVBI16, VB140, VB45B, TA136D — A Hifk (Diabody, sc(Fv)2) Z3&E,
&, 552 Ei#%% A\ CBalF3-human Mpl COTPORE T = = A NEMH: %3P L 7= 5=
EETNENS, 6. X7, H8ITRT, SHIZ, ZNHDOFATICLVIFHIIZEC fE
PRURT,

[F1]
TR BaF-human Mpl BaF-monkey Mpl
Diabody sc(Fv)2 Diabody sc(Fv)2

VB22B 61 27 1668 26
VBl16 190 95

VB140 89 38

VB45B 76 30

TA136 3076 54

£-Hi4% F v 7=BaF3—-human Mpl, BaF3-monkey Mpl?®) 7 = =2 NEME: (Ec5o{rﬁsz
)

ZDRER IV, DiabodykVsc(Fv)2HEEE S D — AREHFUKR DT 23, 7 = ANEPES
W Z e RSz, 7T = AMEMEL, UK G IR 2 THLZ LA EHETH
D05, BLlRE S ERALE DREHEC A L B ERER THHLEE 2 LS (WO
02/330723F K T'WO 02/330732 ) , BUS L7=HR DR T 5= —7 D@
X0 Bl R A S R DT END | Bl I — D RS, FHURIKTT
THEEZLILD, LU, Vo —DREH5—12merd FiV & XTI, non—covalent7
DiabodyZ IR T 2723, Vo —kE &< 5(12merll _b)TiIDiabodyiI ik SiLd
\ZscFv— B2 T 22 R EN TV S (Hudson . J Immunol. Methods
1999;231:177-189) . > T, BV I —&E AL TH 2t OFLIERE A EAT 3 HE Ik
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ENDsc(Fv)2iT, B\ T A= AMNEMZ AT DR REMH S & <R D SIS D, 2,
non—covalent’2Diabody WbV A — THEG L T Dsc(Fv)2D 5 D3 EMEIZEIL T
WHZEMND, EVIEPEE SR TS REVEL D,
PEZE E ORI A R REME

ARBEWHIZIY, BEROPURLL TL, T =ANEERTTOHNHDVE, 1FEAL
TEEDRWDEEITRB W TS, RS 7. BAREYIZIIDiabodyfl, 2\ Midse(Fv)2fk
FTHILIZE ST, SR EREEAIEN A EEE 2D, ZAUCKY, TERIX, R ER
HWELTIHEMEDRTZ NV | BEIEMLELL TCHB VPR ETHoT2HD TH-ThH, K
FTALTHILICRY, EIRLELLUTHRBRREL 2D, $7o, IEPEN EH-35Z
LITEY, APEE T, IRMEYIIR T A LB REIC 25, £, K TALHiRIE, B
EHOFEEDRNZ LD D M L ERLSTD/E BT, Bififg, BERL, X
W 72 & A RERE R R OF FA S FTRECTHY | Fdipk s mi<ie s,
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FRSRO®EH
[1] 20LL EOESEHFIZEFEEE 200, ORI EHER AU —THREAL . —AH
RYRFFRICTHIEITEY | FUk DG A RS 571k,
[2] Fiis o R TR G R A B I E 5 T — DRV ALFF R e, JUiRD EE{ ]
ZEHIR R AT EFIE S0 E ORI FREV I —CREAGTIZLITED,

PR DIEMEZ RS DT,

[3] ik Zsc(Fv)2IZ3 528123 FiikDOTE A2 M5 51k,

[4] EYEDS T T = AMEME THDFE RIH1 — 3DV T I Fe D FH ik,

[5] Vo — BT FRYI I —THDILEREET S, #RE 14DV T
o FH,

[6] _TFRI I —DREEIPS—30T I/ THLHIEE RS LT 2, F5RESIZEHED
Fik,

[7] NTFRYA—DREEIB12-18T IR CTHLHILE R LT 5., 55 RIE6IZFLHE
DFH U,

[8] RPFRY I —DREEPIST IV THIIEERHE LT 5, i RETICFEEHD T
=,

[9] FERIE1 — 8DV NN RRI D FIEIT LY | IGPEAS s E 7= HiiA,

[10] LLF oA T, FEREINCGR OO RIE H 1L,
(a) 2 2L EoFitk ES TR, 200, EOHIRREI TR, &K U T A H
WERE T DT F R A —Ea— R HDNAZERLS 5 T,
(b) FEDNAZETe~_I&¥—EAERIT DT,
() BT F—%fE EMCE AT TR,
(d) BEFMREESET TR

[11] DNAZS, 20D EHEIFIZE Gk, 2 DD\ AT, 30D T F RV B —&=a—
FLTCWBZEERHMET 5, FHREIOICTEROBLIE Tk,

[12] DNA7Z3, EE{FIZEFHI, X7 F U T — | BE{R] I, ~FFRYV D —, HEH
W ZEREI, T RY A — | B R FHIDIR T —RL TV Z 2 R ET D,
FERIE L LIRS O RLE Ik,
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